Drainage basin of the Mississippi River. [via Wikipedia]
As construction began on control structures throughout the Mississippi River Basin, and as floodwaters rushed into the Ohio River Valley in January 1937, a district engineer in Memphis, Tennessee, Major Eugene Reybold, raised concerns about this approach. Although the scope of flood control had expanded beyond the Mississippi, the work was limited by current field research methods; engineers found it difficult to track what was being done at various points along the river and thus impossible to predict how isolated "solutions" might affect one other. To understand the Mississippi River Basin as a dynamic system of interconnected waterways, the Corps needed new, more sophisticated scientific tools.
Reybold came up with a radical idea: a large-scale hydraulic model that would enable engineers to observe the interactive effects of weather and proposed control measures over time and "develop plans for the coordination of flood-control problems throughout the Mississippi River Basin." [8] Only a physical model of all lands affected by the Mississippi River and its tributaries could meet the three major goals of the Army Corps:
... to determine methods of coordinating the operation of reservoirs to accomplish the maximum flood protection under various combinations of flood flow; to determine undesirable conditions that might result from non-coordinated use of any part of the reservoir system, particularly the untimely release of impounded water; and to determine what general flood control works were necessary (levees, reservoirs, floodways) and what improvements might be desirable at existing flood control works. [9] Reybold understood that such a project would require a paradigm shift in the Army Corps of Engineers. His colleague John Freeman ran a small hydraulics laboratory, the Waterways Experiment Station, in Vicksburg, Mississippi, but had been denied funding for more comprehensive research. "Field experience," said Secretary of War Dwight Davis, "is undoubtedly of much greater value than laboratory experiments could possibly be." [10] Nevertheless, Freeman's laboratory drew the attention of young, ambitious engineers who This effigy of Old Man River is expected to make him behave better.
-Popular Science, 1948 What Reybold needed next was a site and a workforce. World War II had commandeered the Army's stateside labor force and depleted its funding for civilian hiring. So as Reybold surveyed the area near Vicksburg for suitable topography on which to build the basin model, he also negotiated for the transfer of prisoners of war to a new internment camp. He settled on a large area of undeveloped land in Clinton, Mississippi, and under his supervision 3,000
German and Italian POWs began construction on a 200-acre working hydraulic model. The ambitious model would replicate the Mississippi River and its major tributaries -the Tennessee, Arkansas and Missouri Rivers -encompassing 41 percent of the land area of the United States and 15,000 miles of river. [11] It would reflect existing topography and river courses throughout the Mississippi Basin, using the best data drawn from hydrographic and topographic maps, aerial photographs and valley cross-sections.
The prisoners cleared the site of a million cubic yards of dirt and rough-graded the land to match the contours of the Mississippi River Basin. To ensure that topographic shifts would be apparent, the model was built using an exaggerated vertical scale of 1:100 and a much larger horizontal scale of 1:2000. While the existing topography offered a close approximation of the actual Mississippi Basin, some areas required significant earthmoving; the Appalachian Mountains were raised 20 feet above the Gulf of Mexico, the Rockies 50
feet. An existing stream running east-to-west provided the model's water supply. The streambed was molded to take on the shape and form of the upper reaches of the Mississippi, and a complex system of pipes and pumps distributed water throughout the model; it was regulated by a large sump and control house sited near what would become Chicago, Illinois. To simulate flood events, Reybold needed to introduce large volumes of water over short periods of time, so he designed a collection basin and 500,000-gallon storage tower system at the model's edge. Small outflow pipes at anticipated data collection points channeled excess water to 16 miles of storm drains. [12] A 20-acre section in the center of the 200-acre site would be subject to high-intensity tests.
Here the engineers installed a "fixed-bed model" that enabled greater precision and control, modeling the river channels and overbank flood areas in concrete. This section represented the areas of the central and lower basin perceived to be most vulnerable to catastrophic floods: the Mississippi River from Hannibal, Missouri, to Baton Rouge, Louisiana; the Atchafalaya River from its confluence with the Mississippi to the Gulf of Mexico; and the lower reaches of key tributaries, the Missouri, Ohio, Cumberland, Tennessee, Arkansas and Ouachita Rivers. [13] Large concrete panels, flat on the underside and uniquely molded on top to reflect particular topographic shifts, were installed over the pipes and held in place with a secondary structural system. Although the fixed-bed model accounted for only 10 percent of the site, it represented a large enough area that the curvature of the earth played a significant role in the design and construction of the concrete panels. Engineers overlaid the traditional grid system with the conical Bonne Projection, skewing the surface of each panel to respond to the topographies of both the model site and the basin itself. Because the budget had fluctuated greatly before Congress assumed fiscal responsibility, Reybold pushed the Corps of Engineers to re-think the model's operation. [16] Administrators had assumed the model would be tested just as real rivers had been tested for years. Field engineers would take manually operated devices to key river bends and, operating largely independent of each other, collect data that could be relayed back to a Here; Anxious Eyes On Soggy Levees," the basin model was halfway through 16 days of continuous 24-hour tests. Engineers issued prototype conditions to the newly installed instruments, generating simulations that forecasted likely events over the next monthcrest stages, discharges, levee failure and more. As water poured through the Missouri River section of the model, the resulting data were relayed directly to aid workers in Omaha and Council Bluffs, who were able to respond with brigades of civilians and sandbags to points where levees needed to be raised only slightly; areas predicted to flood dramatically were evacuated. In total the Mississippi River Basin Model prevented an estimated $65 million in damages. [21] With this impressive victory against the river, Reybold's project was vindicated. The model had allowed the Mississippi River Basin to become, for the purposes of study, an object, a manageable site. Here engineers, community leaders and civilians could gather to discuss the potential ramifications of particular flood control measures and forecast likely scenarios.
Each gallon of water passing through the model was the equivalent of 1.5 million gallons per minute in the real river, meaning one day could be simulated in about five minutes. This Louis. This was obviously a machine -I had to watch out for the abundant pumps, gauges and pipes as I walked -but after the rhythm of the space became familiar, the machineness faded into something more akin to a landscape. I walked the length of the fixed-bed portion of the model from Hannibal, Missouri, to Baton Rouge, Louisiana, in minutes. Labels for cities and towns had long since scattered, but using landforms as a guide, I could identify familiar places. Standing astride the river, with one foot on the plains of Vidalia, Louisiana, and the other on the bluffs of Natchez, Mississippi, my mind was tricked into believing that this could have been a playground and not a complex hydraulic model, an operable toy replete with countless options to alter a small, contained (and fake) universe.
When the Fake Replaces the Real
This is why mapping is never neutral, passive or without consequence; on the contrary, mapping is perhaps the most formative and creative act of any design process, first disclosing and then staging the conditions for the emergence of new realities.
-James Corner, "The Agency of Mapping," 1999 Within minutes of arrival my perspective had shifted. I became consumed with the immediacy of the experience, with the model as a series of spaces that I could occupy. I set aside my questions about its purpose and effect and engrossed myself in the challenge of parsing through the rich layers of space and the abstract simplicity of materials, dissecting it as place, not as representation. The operability of the landscape was absorbing. I passed hours testing the gates and chutes, and attempting to make a golf ball I had found in the brush wash down the river from Cairo, Illinois, to Memphis, without getting hung up in the tight meanders. (I was thwarted by an unforgivably constricted bend at New Madrid.)
Despite knowing I was looking at, standing on and manipulating an object that was no more or less than a point of reference, a miniaturization of the real thing, the size and scope of the simulation sucked me in. I couldn't hold the model in my hand or separate it from the environment surrounding it, and so it became a place in and of itself. I was lost in its depths and found it difficult to understand as merely a representation of a very real river system 30 miles to the west. I'm not suggesting the Army Corps of Engineers confused their workplace with an adult sandbox. But I am struck by the disconnect that can occur when a model becomes the substitute for the "real thing," when the copy, which can never replicate the complexity of its source, becomes the fulcrum around which decisions are made. Beyond the achievement of constructing such a model, what effect has this fake river had on our relationship with the real river it seeks to mimic? In puzzling over this question, three lessons seemed to emerge.
Contoured surfaces. Lesson #1: Materials Matter
At an average thickness of six to eight inches, the constructed ground of the model hardly simulates the complexity and depth of the actual sedimentary profile. The perfectly folded metal screens do not speak to the diverse array of ecosystems and habitats that weave into the river fabric. The basin model endorses (which is to say that it cannot function without) a dangerous abstraction of real material (not the least of which is human occupation) and an unrealistic ability to contain and isolate variables in an infinitely complex natural system. In the real world, river systems cannot be reduced to the dialectic of water-or-land; they are materially ambiguous. To remove slurry from an alluvial landscape, as the model does, is to negate wetlands, to deny the exigencies of an entire ecosystem that thrives on particulate matter caught in-between states. It doesn't matter how much territory the model covers if it relies on the amputation of inconvenient complexities to be manageable. The simulation becomes thin.
And over the years the model repeatedly expressed its limitations to the engineers.
Maintenance costs became increasingly exorbitant. Water poured across the impervious concrete, but inevitably found its way to more susceptible materials, seeping through expansion joints, rusting the metal substructure of the panels and washing out packed clay around the pilings. Panels had to be realigned, rejoined and rebraced every month. Vines crept into the folded metal screens, grass pushed through small seams in the concrete. found that I had reached the model's end, and it took the rather unceremonious form of a leaf-and-twig-clogged drainage ditch.
While the decision to exclude the river system below Baton Rouge was driven by the difficulties involved in financing a $17 million project that challenged existing research practices, the fact that all of the Army Corps of Engineers' experiments at the basin model produced data without New Orleans and the Gulf of Mexico inevitably colors the validity of the results and raises questions about how much the model is to blame for the rapidly disintegrating Gulf coastline. Despite best efforts to faithfully build a systems-based approach to flood control, the system was fundamentally incomplete. The 1942 report noted that "provision would be made, however, for adding the remainder of the Mississippi River Basin at any time this might become desirable," but the Army Corps went on to make 25 years of decisions about flood control here, and modeling the outflow of the Mississippi River never "became desirable." [26] Exploring the model in 2010.
Realness Beyond the Model
Although the Mississippi River Basin Model was never truly comprehensive -never fully systemic -it was nevertheless an incredible feat of design thinking. Ultimately, the model reflects an optimistic moment in our relationship with the greatest and most storied river on the continent. It embodies the ideal of balance and the goal of security. It acknowledges the necessity of human inhabitation and the unpredictable power of a natural system. Though incomplete and unsuccessful, the model helped to shape a larger narrative of two powerful colliding and often incompatible forces: a burgeoning, prosperous and settlement-building nation, and a mighty river, more than 2,000 miles long, with its endlessly complex geomorphology, its watershed encompassing almost half the country. The model was a tool as valuable to specialists as to citizens, demonstrating the power of visualizations to shape policy through design.
Today the basin model endures as a relic of that earlier era, long forgotten, subject to weathering and erosion, like the river system it was designed to control. As I left the model at the end of a long, hot day, it began to rain. In seconds, the river filled with water, small 
